The feeding and breeding habits in the Miyake Island population of the Varied Tit Parus varius in comparison with those of a mainland population were reported in my earlier papers (HIGUCHI, 1975 (HIGUCHI, , 1976a . Since that time, an interesting fact was discovered, this being that the island population uses the nuts stored in autumn and early winter not only as the principal food in winter but also as food for raising nestlings and fledglings in the breeding season. Such habits are not known in the mainland population of the Varied Tit and other species of tits, excepting the Siberian Tit Parus cinctus which gives insect larvae stored several days before to the nestlings (HAFTORN, 1973) .
The purpose of this paper is to report what proportion of the food brought to nestlings consisted of stored nuts in this island population of the Varied Tit. The nut storing habit of the island population is described briefly in Appendix, since the subject has previously been treated only in Japanese.
METHODS
This study was carried out at Yakushi-do and Tairo-ike on Miyake I. The geography, climate and vegetation of the study areas is described in my earlier papers (HIGUCHI ,1975 .
The Food items brought to young were identified by an analysis of photographs obtained by using a 300 mm telephoto lens from a blind set about two meters from occupied nest boxes. Because precise identification was not always possible by this method, only four categories of food items were recognized: adult lepidoptera, larval lepidoptera, kernels of stored nuts, and "others" . These four categories could be easily distinguished except when the head or bill of the parent bird had already entered the hole of the nest box. All nut kernels brought to the young were those of Castanopsis cuspidata. Because the Castanopsis nuts containing a kernel are not availble in the breeding season, these kernels are thought to be obtained from the nuts stored in the previous winter.
The Varied Tits often bring more than two larvae or adult insects at a single feeding. Therefore the proportion of each category of food is analyzed in two ways: by the frequency of feeding and by the frequency of number of food items. The nut kernel brought at a single feeding must necessarily have been that of one nut, since the birds probably cannot break open a second nut while holding another kernel in the bill.
The field observations were carried out in the spring of 1975 and 1976. In 1975 one nest box, with four young, was under observation from May 1 to May 13. At this nest, the total number of photographs showing identifiable food items was 166 (Table 1 ). In 1976 five nest boxes, with two or four young, were observed from April 27 to May 13. For these, the total number of usable photographs was 258 (Table 2) .
RESULTS and DISCUSSION
The results are shown in Table 3 and Table 4 . In both years the frequency of feeding of nut kernels was low, about 5-8 per cent of the total number of feeding trips and about 3-5 per cent of the total number of food items.
There is a small difference in these figures in relation to pair, age of young, or year, but the data obtained were not sufficient to permit further analysis. However, comparing the rate which stored nut kernels were brought and the rate which the other food was brought, the total difference between 1975 and 1976 is not significant (X20<X21[0.10])either in the frequency of number of food items or in the frequency of feeding.
That there was little difference between 1975 and 1976 in the utilization of stored nuts is interesting, because the crop of Castanopsis cuspidata was much better in the autumn of 1975 than in the autumn of 1974 (HIGUCHI, 1975) . Besides, no significant difference was found in the clutch size in 1975 and 1976 (t-test, t=0.00<t [P0.90, d.f=23] ). This differs from the observations on the Nutcracker Nucifraga caryocatactes in Sweden, in which the clutch size was large when the crop of hazelnuts was good in the previous autumn (SWANBERG,1951) .
The reason why the crop of Castanopsis nuts did not affect the feeding and clutch size of the Varied Tit on Miyake Island is not well understood. However, The stored nuts are the main food of the Varied Tits in winter and a large part of them must probably be used up in this season. Therefore, few nuts will be available in the breeding season, and this may not cause large annual differences in the frequency of use of stored nuts in the breeding season,and also in clutch size. In the Nutcrackers, stored nuts are an important food supply both in winter and in breeding season (SWANBERG,1951; GOODWIN,1975) .
In any case, stored nuts do not appear to play an important part in rearing the young in the Miyake Island population of the Varied Tit. As shown in Table 3 and Table 4 , the main food brought to the young was the larvae and adults of insects, as in the mainland population of the Varied Tit. In this regards, it is worth noting that more larval lepidoptera were brought to the young during the first week After hatchng, after which more adult lepidoptera were brought. In comparison with the mainland population (WON,et al.,1965: HIGUCHI, unpublished) , more adult insects were brought to the young in the Miyake island population. The proportion of adult insects was 13.9 per cent in Korea (WON, et al., 1965) , mroe than 45 per cent in the present study on Miyake I. , 1975) . Actual storage can be observed during late August to February, and the period in which storage activity is greatest is October to November. Stored foods are the nuts of Castanopsis cuspidata, Styrax japonica, and Camellia japonica Of these, the food most often stored is the nuts of Castanopsis cuspidata, except when the nuts of Styrax japonica is abundant and more easily available.
The storing behaviour is as follows. If the nut is that of Castanopsis or Styrax, which have an obtuse and a pointed end, it is held in the bill with the pointed end directed forward. Then the nut is forced into a hiding place such as a dead tree, the crevice of a trunk, or the root of a tree. Next, the obtuse end is knocked on by the bill to push it in deep, and finally a chip of wood or a clod of earth is stuffed into the stored place. Only one nut is hidden in each stored place, and in no case were more than two nuts observed to be stored in a single place.
The use of the stored nuts begins in late December at latest, and the stored nuts are the main food in winter. The latest month when the use of nuts is observed is May. Sometimes only part of nut is eaten and then the rest is restored in a different place.
